Adenosine A1 receptors mediate the intracisternal injection of orexin-induced antinociceptive action against colonic distension in conscious rats.
We have recently demonstrated that orexin acts centrally through the brain orexin 1 receptors to induce an antinociceptive action against colonic distension in conscious rats. Adenosine signaling is capable of inducing an antinociceptive action against somatic pain; however, the association between changes in the adenosinergic system and visceral pain perception has not been investigated. In the present study, we hypothesized that the adenosinergic system may be involved in visceral nociception, and thus, adenosine signaling may mediate orexin-induced visceral antinociception. Visceral sensation was evaluated based on the colonic distension-induced abdominal withdrawal reflex (AWR) in conscious rats. Subcutaneous (0.04-0.2mg/rat) or intracisternal (0.8-4μg/rat) injection of N(6)-cyclopentyladenosine (CPA), an adenosine A1 receptor (A1R) agonist, increased the threshold volume of colonic distension-induced AWR in a dose-dependent manner, thereby suggesting that CPA acts centrally in the brain to induce an antinociceptive action against colonic distension. Pretreatment with theophylline, an adenosine antagonist, or 1,3-dipropyl-8-cyclopentylxanthine, an A1R antagonist, subcutaneously injected potently blocked the centrally injected CPA- or orexin-A-induced antinociceptive action against colonic distension. These results suggest that adenosinergic signaling via A1Rs in the brain induces visceral antinociception and that adenosinergic signaling is involved in the central orexin-induced antinociceptive action against colonic distension.